led to a progressive diminution of its value by farm on the end of 2013 and its value transferred to the cAP 2 nd Pillar.
All these policies will entail changes in the allocation of resources on-and off-farms. As a result of the WFD, although water pricing is an environmentalist demand, the reasoning on which the instrument is based is purely economic, in accordance with the ''polluter pays'' principle. in this way, farmers in the irrigated areas, according to neoclassical economic theory, would respond to the increase in water prices by reducing their consumption, in accordance with a negatively sloping demand curve. As a result of the 2003 cAP and hc reform, the management of agricultural land and the landscape is subject to the same level of payment independently of the level of production practiced. This change constitutes an important shift in the policy environment, recognising the role of farmers in maintaining the landscape and providing a payment for this role without a requirement to produce (gorton et al. 2008) .
Policy makers have recognised that the way in which farmers adjust to changes in agricultural and environmental policy depends partially on the latter group's attitudes and mindsets (USDA 2004) . however, while the agricultural policy has changed from the production orientation into the forms of payment decoupled from production, there is a little evidence that the attitudes of farmers also have adjusted (gorton et al. 2008) . nevertheless, important contributions have been made by many authors on this problem. The majority of these papers refers of the study of the farmer's attitudes of the 2003 cAP at the macro-regional, or the inter-community countries levels (gomez-Limon et al. 2007) , countries, or even comprising several EU countries including the new States Members (gorton et al. 2008) . however, none of these studies explicitly focused on the farmer's attitudes on the 2003 cAP and structural changes resulting from public investment in the irrigated agriculture in the Portuguese region.
The Alqueva irrigation Project (AiP) is the largest public investment in hydro-agricultural hitherto carried out in Portugal in the last decades. This project is currently under construction in the Alentejo region in Southern Portugal; it includes the implementation of 110 thousand new hectares of irrigated land and will be completed in 2013. The strategic objective is to create structural conditions to replace the traditional agricultural dry land productions for a diversified crop pattern of irrigated crops in order to promote agricultural competitiveness and regional development (Fragoso and Marques 2003) . The irrigation Scheme of Monte novo (iSMn), the object of this study, is included in this enormous project, although it has very specific particularities in relation to the AiP and to the country in general. The farms of the iSMn are in average 4.1 and 18 biggest than in the Alentejo region and the country, respectively. This is a microrural region, with the Mediterranean agro-climatic conditions. These characteristics associated with the existence of irrigated water create the potential to diversify the agricultural production. however, these conditions depend on the farmer's attitudes in relation to the cAP policies and from its intentions in relation to this irrigation project.
Against this backdrop, the paper investigates whether a typology of farmers from the iSMn can be discerned depending on their opinions to the policy support and farming objectives, and whether different values or opinions can be linked to diverging behavioural intentions to adjust to the 2003 cAP reform, the environmental water policy (WFD) and to the irrigation Alqueva's project. The paper's objective is to provide a better understanding of the farmers' attitudes and behavioural intentions and consequently to generate insights into likely responses to the policy change. For this purpose, we use the Theory of Planned Behaviour (TPB) as a theoretical basis, and the data were collected through a face to face interview from a representative sample of farmers of the iSMn.
Attitudes have long been thought of as important determinants of behaviour (Bagozzi 1981) . According to Beedel and rehman (2000) , the research on farmers attitudes and motivations in the past tended to be subjective, and, theoretically, imprecise. however, the use of the Theory of Planned Behaviour (TPB) from Ajzen (1991), initially used by Willock et al. (1999a, b) and Beedel and rehman (2000) in agriculture, enabled the subsequent development of various scientific papers in this area. Among those works, there are Solano et al. (2003) , Bergevoet et al. (2004 Bergevoet et al. ( ), rehman et al. (2007 Bergevoet et al. ( ) gorton et al. (2008 and Maye et al. (2009) .
The TPB model of Ajzen (1991) , based on the assumption that human beings usually behave in a sensible way, i.e., take into consideration the available information and implicitly or explicitly consider the implications of their actions. The theory postulates that the intention of a person to perform behaviour is a direct function of the related individual and social variables. The individual component is based on a person's attitudes, where an attitude is a disposition to respond favourably or unfavourably to an object, person, institution or event (Kim and hunter 1993) . The relative contribution of attitudes and subjective norms vary according to the behavioural context and the individuals involved. Attitudes are determined by beliefs about the performance results of the behaviour and the evaluation of results. Attitudes to a particular behaviour are based on beliefs about outcomes of that behaviour and an evaluation as to whether such outcomes are perceived as good or bad. The social related component is referred to as the subjective norms which are the person's perceptions of the social pressures acting on him/her to perform or not perform the behaviour in question (Ajzen and Fishbein 1980) . Subjective norms are independent of the person's own attitude toward the behaviour in question, but the influence of subjective norms on a person will depend on the individual's willingness to comply with the attitudes of others (gorton et al. 2008) .
According to Midgley and Dowling (1978) , highly innovative farmers are those who decide to adopt an innovation, regardless of the decision of others. in that sense, the intentions of farmers to adopt new technologies in irrigation is likely to be inextricably linked to its capacity of innovation. There are a large number of researches on the farmer's attitudes linked to intentions, in particular, rehman et al. (2003), Verhees et al. (2005) , zarafshani et al. (2008), Buchta and Fedorovičová (2010) and chen et al. (2010) . on the other hand, there is also a relatively extensive research about the intentions of farmers and future plans that is not linked to the farmer's attitudes. in this case, according to gorton et al. (2008) , farmers' surveys about their intentions have been seen as constructive, because their reliability seems relatively high, especially in the short time. nevertheless, surveys of intentions in the Mediterranean region until still rare, except Khalkheili and zamani (2009), zarafshani et al. (2008) and partly Tranter et al. (2004) .
irrigation land in the Alentejo amounts to 115.6 thousand hectares. More than half of this area, about 62 thousand hectares, is included in the public irrigated schemes (Fragoso and Marques 2003) . During the present period, there will be completed the AiP. Therefore, the irrigation surface will almost duplicate in the best soils of the Alentejo region.
The iSMn belongs to this project. This scheme is located in the Alentejo region, in the council of Évora, at the Southern region of Portugal, near the Mediterranean Basin. This irrigation project is covering about 25 000 hectares (ha), where 7.1 thousand will be irrigated. The iSMn includes 112 farms with the utilized agricultural area (UAA) much higher than the Alentejo and the country in general. This is the unique micro-region in Portugal where this situation occurs. The average UAA of these farms is about 229 ha. This value represents 4.1 times the UAA average of the Alentejo's farms (55 ha) and 18 times the average of the Portuguese farms (12.1 ha).
The irrigation average area of the iSMn per farm is 63.5 ha. Almost half of this utilized irrigable area (UiA) will benefit the farms with the UAA from 1 400 ha up. About a third benefits farms between from 900 ha to 1 400 ha. Finally, 8.4% benefit farms between 300 and 600 UAA, and only 7.9% benefit farms greater than 50 ha. The farmers' average age is 51 years, while in the Alentejo it is 56 years (DosSantos 2008).
MATERIAL AND METHODS
This article emerges out from a more comprehensive research developed by Dos-Santos (2008) , where this author tries to know the farmers' attitudes and intentions of the iSMn, in order to model the decision making process at the farm level, through a mathematical programming model.
in Portugal, there are no specific studies on farmers' attitudes and intentions under the context of the 2003 cAP reform and the WFD, none on the irrigation Alqueva project, despite that this is the largest dam in Europe and this region has structural and socioeconomic particularities unique in Portugal. This paper aims to fill this gap in the literature; however, it is a preliminary case study.
Data collection was conducted in 2004 autumn through a face to face interview applied to a representative sample of 30 farmers of the total of 112 farms. The questionnaire includes six sections: (1) a general characterization of the farmers and their family members, the farmer's profile, and the farms' organization, (2) farm structure, (3) the crop systems of irrigation land, (4) the management of the farm, (5) the farmers' attitudes and the sources of used information, and (6) their intentions towards the irrigation project and the cAP policy.
The analysis is divided into two parts. First, we use the multivariate analysis to classify and identify the farms from the iSMn based on their farmer's attitudes. Then descriptive statistics are presented for the sample as the distribution of behavioural responses to the Likert scales is used. These scales were based on the previous studies to capture the values of farmers based in (Willock et al. 1999a; gorton et al. 2008) . The innovation capacity and farmers' intentions in relation to irrigation were based on the data from face to face interviews by Dos-Santos (2008) , through open and closed questions.
There is a huge consensus among various authors about the importance of the multivariate analysis in the definition of the farmer's typologies through multivariate methods. These techniques were initially used in order to avoid the aggregation errors in the mathematical programming models and/or to integrate the psychological aspects of farmers in the decision-making process, especially when using the multicriteria decision models, as Kobrich et al. (2003) , gómez-Limón and Martínez (2006), López-Baldovin et al. (2006) and Silva and Berbel (2007) . More recently, the analysis has been used combining data from the psychological and socio-economic data in order to study the farmers' attitudes and intentions, especially to predict the impacts of the 2003 cAP reform (caballero 2001) or to study the technological change or the structural and/or the adoption of innovations done by Karami (2006) The multivariate analysis used in this study was based on henriques (1997) Solano et al. (2000), Silva and Berbel (2007) and Dos-Santos (2008) . The techniques used included the cluster analysis and the discriminant analysis.
cluster analysis is a multivariate analysis technique used to form homogeneous groups, i.e., those that present great homogeneity characteristics within the group and a great heterogeneity between groups (hair et al. 2005 ). This technique was used to form farm homogeneous groups in the iSMn. For this purpose, it was necessary to select the variables with explanatory power in order to separate these farms. Traditionally, this process is done by the factorial analysis in order to linearly transform a high original set of variables into fewer uncorrelated variables without any significant loss of information (hair et al. 2005) . in this work, we used the cluster analysis of variables for this purpose according to hair et al. (1998) .
We use the correlation analysis in order to exclude the correlated variables. Then the standard process of variables was also done. The cluster analysis used the Squared Euclidean Distance as a measure of proximity and the Ward method as the aggregation criterion. After, we did a cluster analysis of the cases based on the factors obtained on the previous cluster analysis of variables. Finally, in order to identify and characterize the representative (type) farms, and to validate the above analysis, we used the discriminant analysis technique usually used for these purposes.
Discriminant analysis consists in finding linear combinations of independent X j variables in order to discriminate individuals from different groups Y i , allowing the minimization of errors in the incorrect classification. it is made through one or more linear combinations of independent variables (X j ). Each linear combination (Y i ) is a discriminant function:
where a ij is the weighting factors and X j the discriminant variables (Dos-Santos 2008 and henriques 1997) .
We used the Fisher discriminant criterion for two or more functions and the statistical test of Wilk Lambda. The hypothesis of equality of averages for three functions was rejected, because the values of Λ are significant. The results led to the following discriminant function: in the function Z1, the independent variables highly discriminatory is the Utilised irrigation Area (UiA) per farm (X 9 ), the number of livestock (X 10 ), the surface of irrigated wheat (X 13 ), the surface of irrigated vineyard (X 14 ), the long-term loans (X 16 ) and farmer's training level (X 18 ). on the function of Z2 independent variables highly discriminatory are: farmer's age (X 1 ), farmer's education level (X 2 ), the UiA per farm (X 9 ), the number of livestock (X 10 ) and long-term loans (X 16 ). The Mahalanobis Squared Distance was used to calculate the three farm types.
in order to know the farmer's attitudes on 2003 cAP reform and its behavioural intentions face to the irrigation Alqueva project, we used a Likert scale, and closed and opened questions in face-to-face interviews.
RESULTS AND DISCUSSION
The results of the cluster analysis of variables show that there are three factors that distinguished the farms: the structural characteristics, the farmer's characteristics and the production orientation of these farms. The structural variables include the Utilised Agricultural Area (UAA) per farm, the UiA per farm, the private UiA per farm, the number of tractors and agricultural labour force. The characteristics of the farmer included age, education and the farmer's information sources. The production orientation included the irrigation production systems and the relative economic importance of livestock on these farms.
The results of cluster of cases show that there are three farm clusters:
cluster i -Smaller farmers it includes the small farms, with the average UAA from 50 to 450 ha. on these farms, the farmers are, compared to the other clusters, less skilled and older. They have in average 8 years of formal education and are in average 59 years old. The irrigated production systems mainly consist of crops and oilseeds. A small number of farms have irrigated maize and vineyards.
cluster ii -Entrepreneurs farmers it includes farms from 450 to 1400 ha of the UAA. These farmers are moderately skilled and are relatively young. They have in average 13 years of education and are 47 years old. The irrigation production systems mainly consist of crops cereals, oilseed, vineyards, olive orchards and livestock activities with beef cattle.
cluster iii -Consolidated agricultural companies it is formed by the greater UAA farms in this microregion, i.e., of more than 1400 ha. These companies have a complex structure and a solid organizational form. They are mostly organized to corporations. Their managers are the youngest and are a more skilled group. in average, they are 46 years old and they have a bachelor degree. The irrigated production systems, compared with the others clusters, have more investment in vineyard (1.7 per cent), irrigated olive orchards (0.3 per cent) and smaller areas of irrigated wheat and beef production.
on the opposite to our initial hypothesis, the results show that these farmers are a homogeneous group in relation to their attitudes towards the 2003 cAP reform, the structural change and the irrigation project, because these factors did not separate these clusters. These results are explained, a priori, because this group of farmers comes from the same micro-region, they are in general relatively young (compared with the average Portuguese farmers) and more than 94 per cent of their profits come from exclusively on the agricultural production. These results are partially confirmed by Dos-Santos (2008) in the model calibration of a multi-period mathematical programming. This author found that all of these farmers had similar attitudes to the risk market and risk production.
in order to understand why these farmers did not differentiate in relation to their attitudes towards the cAP and the Aqueva irrigation project, we used the discriminant analysis. This analysis results proved that more than 90 per cent of farms were correctly classified.
Based on the Square Mahalanobis Distance, there are determined three farm types, namely, A, B and c, the cluster corresponding i, ii and iii, respectively. Table 1 presents the principal results of the discriminant analysis. These results confirm the relative homogeneity of the iSMn farmer's attitudes. These farms are very similar both in their characteristics and those of their owners. All of them are commercial farms with large to a very large area. The farmers manage their farms, they are their owners, they are moderately skilled and relatively young and their profit comes exclusively from agricultural activity. Santos (2008) Tables 2 and 3 present the mean scores of the responses obtained by the Likert scale concerning the iSMn farmer's attitudes.
The results for each item of the Likert scale about the farmer's attitudes towards the cAP policy reveal that the majority of the iSMn farmers strongly oppose the policy liberalisation (in terms of the loss of price support, income support and subsidies related to the production of environmental goods). At the same time, approximately three quarters of the sample disagree or strongly disagree with the statement that it will be possible to maintain their agricultural competitiveness in a free open market.
About the policy liberalisation, nearly the same percentage disagrees or strongly disagrees about its application. Farmers believe that the policy support measures are essential for its maintenance in agriculture and in order to maintain their competitiveness. on the other hand, the agricultural focus of these farmers is very strong, about 80 per cent believe that agricultural land should be only used for agricultural production. however, they state that their functions extend the farming production. More than one half per cent of the sample also agrees that farmers protect the landscape and also create environmental goods. The farmers say that they are in agriculture not only for agricultural profit, but because this activity is very attractive, independent and permits a good lifestyle. nevertheless, most farmers (80 per cent) believe that the cAP imposes too many restrictions on their business.
Almost all of the sample agrees or strongly agrees with the statement that the WFD they could endanger their future irrigation schemes, particularly through the increased cost of irrigation water in the future. The conditions of the supply of irrigation water are another concern for the future of farmers.
Most would prefer that the irrigated water they use was released under pressure. They argue that this would imply lower investments in storage and pumping systems, primarily for those already practicing irrigation. The investments in water pumping, if it was distributed by gravity, would bring more investment. Despite the obvious discontent of the most of them about the water distribution, they believe that it does not compromise their financial capacity in these investments. in relation to the technical assistance (or rural extension), although more than one half of the respondents agree or strongly agree with it, one third of the farmers do not agree nor disagree, principally because they practise or practised irrigated crops and intend to do the same in the future. Although these farmers are receptive to paying for the technical assistance in irrigation, they were very apprehensive about the price to pay for it. Despite these constraints, more than two thirds of the farmers want to stay in agriculture because they are the owners of their land, and for the reasons of succession (most of them have an agricultural successor).
About the subjective norms relating to friends and family, there is also a strong agreement among all the iSMn farmers. About three-quarters believe that their friends and family are aware that their functions also extend far beyond the production, but the support of the cAP is essential for remaining in agriculture. Although the farmers assume that the decision making process is influenced by the family and/or members (two thirds of the sample), this is partly because the form of organization also includes agricultural firms (companies). At the same time, almost three quarters of the farmers believe that their friends and family have so many expectations concerning the success of the Alqueva project in the competitiveness of their local farming activities. That means that the Alqueva project is welcome in this region not only by the farmers but too by their family and friends.
The innovation capacity of these farmers is very high. About two thirds of the sample have implemented over the past six years at least three new vegetal irrigated activities (mainly olive orchard, vineyards and sugar-beet) and new production technologies (low-farming systems, mechanical harvesting of olives orchard and vineyards and new irrigation systems) and new investment projects approved and financed by the EU funds and long-term loans. About one third of these farmers use more than three sources of agricultural information, and 36.7 per cent have a bachelor's degree in agricultural sciences. Private irrigation has been or is being done in the past six years by 86 per cent of these farmers.
About the intentions of the irrigation farmers, all of them have the intention of using the total irrigable area of the Alqueva project in the next three years, although they expressed a very high very concern about the future water price of this public irrigation project. About 47 per cent of farmers intent to acquire more land, but there are significant differences among the three clusters. So, just three quarters of farmers in cluster ii and one half of the remaining cluster iii intend to acquire land, while that intention in the cluster i is only valid for one quarter of these farmers. About 80 per cent of the total samples want to increase the irrigated area in the next five years. however, while in clusters ii and iii, the farmers manifested this as fully favourable, in the cluster i, only 58 per cent of the sample expressed this intention. These farmers show a strong focus on farming innovations irrigation activities. Almost two-thirds of them have the intent to carry it out in the next five years. nevertheless, there are significant differences between the clusters. Thus, while this idea is shared by all sub-sample from cluster iii, this intention is shared approximately by three quarters of cluster ii farmers and only by one half percentage in the cluster i. This means that the big agricultural firms with a larger structure are those that will easily innovate in the agricultural irrigation activities. Approximately two-thirds of the samples want to increase the beef production and to introduce new irrigation crops: fodder (73 per cent), olives orchard (50 per cent), vineyards (17.7 per cent) and vegetables (16.7 per cent). By cluster, these percentages are different according to, principally, the financial capacity and the UAA per farm. So, the permanent crops are preferred for investment, principally for the cluster iii and ii, while the cattle production associated with fodder are a quite transversal intension among the three clusters.
nevertheless, the farmers appear to be very apprehensive about the evolution of the cAP policy (87 per cent). in general, more concerned with this issue are the farmers of the cluster i and ii with a quite similar percentage. The entire sample is also concerned about the marketing constrains of their production in the future. in addition, 76.7 per cent are quite receptive to the introduction of new technologies, mainly as a way of reducing the labour force (60 per cent), because they believe that it is not so skilled and involves high costs for 80 per cent of respondents. Even if these farmers express precise opinions about their intentions in the short term in their farms, more than one half (56.7 per cent) report difficulties in accessing the agricultural credit so that they may compromise their future plans. it should be noted that the main farmers concerned about this belong, principally, to the cluster i and therefore they are smaller farms owners, i.e., those which a priori need more of that support.
Those results show that in general the iSMn farmers have not similar intentions with regard to innovation, because they have different financial and technical capacities. That implies different future options regarding irrigation in cropping patterns and investment. So they have different intentions towards the future of the Alqueva irrigation project face to the cAP policies and the WFD.
CONCLUSION
This paper aims at understanding the farmers' attitudes and behavioural intentions in the irrigation Scheme of Monte novo in Southern Portugal, regarding agricultural production, the political support to farming innovation and the Alqueva irrigation project in the context of the cAP 2003 and the health-check and the Water Framework Directive. For this purpose, a face to face interview was applied to a representative sample of farms. Then, the multivariate analysis including cluster analysis and discriminant analysis allowed to identify and characterize the types of farms in this micro-region that formed three clusters, respectively. The results of the analyses confirmed that these types are a very homogeneous farmers' cluster with regard to their attitudes toward the PAc and the public irrigation project, because these variables are not a differentiating factor in the cluster analysis. This is justified because this group of farmers has quite similar production structures and production systems and all of them came from the same region, as the results of discriminant analysis confirmed. in order to know their attitudes and farmers intentions concerning the 2003 cAP, the health-check and the irrigation project, were used descriptive statistical techniques, using the Likert scale contained in the questionnaire as well as open and closed questions. The main conclusions highlights confirm that the majority of the iSMn farmers form a relatively homogeneous group in relation to their attitudes to agricultural policy but they have not the same intentions towards the Alqueva irrigation project and environmental policy of water, with respect to the WFD. These farmers still maintain a very high productivist mindset, a strong agricultural focus and reject the notion that they could be competitive without any policy support in the open market. Although they have a high innovation capacity, they show an apprehension about the cAP future evolution and the water public cost for irrigation. nevertheless, all of them have the intent to practise irrigation and technological innovations in the short time, but they are very concerned about the water price and the marketing constrains of their production. The smaller farms are also very preoccupied with the credit access conditions and technical support. These results suggest that there should be given a greater attention in the terms of financial and technical support to smaller farms in the iSMn so that they become competitive and innovative. in general, this work provides a useful empirical tool for the policy makers improve the responsibility and participation of local farmers in projects of this nature. however, more comprehensive studies are needed for the Portuguese case in order to find more consistent results.
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